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The aim of this paper is to introduce the concept of intuitionistic fuzzy hypersoft to pology. 
Certain properties of intuitionistic fuzzy hypersoft (IFH)t o pology like IFH basis, IFH 


subspace, IFH interior and IFH cloure are investigated. Furthermore, the multicriteria 
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decision making (MCDM) algorithms with aggregation operators based on IFH topology are 
developed. In Algorithm 1 and Algorithm 2, MCDM problem is applied for IFH sets and IFH 
topology, respectively. Any real-life implementations of the proposed MCDM algorithms are 
demonstrated by numerical illustrations. 
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INTRODUCTION 


Decision-making is an everyday task that can be seen 
as a method of rating a set of alternatives or choosing the 
best one(s) from them based on the knowledge given by the 
decision. Multi criteria decision making (MCDM) refers 
to a decision-making mechanism in which alternatives are 
measured on the basis of many attributes, representing the 
success of alternatives from an individual viewpoint. Its 
goal is to discern the most precise choice from potential 
alternatives. A provided option needs to be assessed by the 
person making the decision by different forms of assess- 
ment conditions, such as numbers, intervals, etc. However, 
it is difficult for one person in a variety of cases, as there 
are different uncertainties within the results, to choose the 
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right one due to lack of competence or violation. As a result, 
a wide variety of hypotheses have been proposed to quan- 
tify those threats and to track the operation. 

Fuzzy set theory, initiated by Zadeh [32] in 1965, is an 
important mathematical method for modeling and control- 
ling uncertainty based on an incremental approach. The 
idea of fuzzy sets plays a key role in the field of soft com- 
puting, which deals with complexity, partial truth, impre- 
cision and approximation in order to achieve durability, 
robustness and low solution costs. In 1986, Atanassov [4] 
suggested the notion of intuitionistic fuzzy sets, defined 
by both membership and non-membership functions. 
Intuitionistic fuzzy sets expand fuzzy sets in a meaningful 
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manner that are more suited for catching the confusion 
created by indecisiveness and lack of attention to human 
cognition. Intuitionistic fuzzy sets expand fuzzy sets in a 
practical manner, and are more suited for catching the 
confusion created by indecisiveness and lack of attention 
to human cognition. Xu and Zhao [29] offered a straight- 
forward and intuitionistic viewpoint on the fusion of 
knowledge for intuitionistic fuzzy decision-making. Many 
other hypotheses have been established, such as cubic 
intuitionistic fuzzy sets [13], interval-valued intuitionistic 
fuzzy sets[5], linguistic interval-valued intuitionistic fuzzy 
sets[14], etc. used by researchers. Recently, Alcantud et al. 
[2] introduced a method for aggregating an infinite series of 
intuitionistic fuzzy sets; they also built scores and accuracy 
functions for temporary intuitionistic fuzzy sets and used 
the suggested decision-making functions. As a matter of 
principle, the ideas listed above are considered by research- 
ers, and the total of their two memberships and non-mem- 
bership values cannot exceed one. 

Atanassov’s intuitionistic fuzzy set deals only with 
incomplete data due to membership and non-membership 
values, but intuitionistic fuzzy sets cannot deal with con- 
flicting and imprecise knowledge. In 1999, Molodtsov [19] 
suggested soft set theory, which provides a general math- 
ematical structure for dealing with uncertainty. Maji et al. 
[18] presented an intuitionistic fuzzy soft set (IFSS) with 
simple operations and properties. It should be remembered 
that the parameters will not always be crisp, but may be 
intuitionistic fuzzy in nature. Various algebraic structures 
of intuitionistic fuzzy soft sets are studied in [10, 11, 12, 
16]. Coker [8] has presented and researched the concept of 
intuitionistic fuzzy topological spaces. Liet al. [17] initiated 
intuitionistic fuzzy soft topology constructs on intuitionis- 
tic fuzzy soft sets. They discussed the notions of intuition- 
istic fuzzy soft open (closed) sets, intuitionistic fuzzy soft 
interior (closure) and intuitionistic fuzzy soft base in intui- 
tive fuzzy soft topological spaces. Many different studies 
have been done on these hybrid topological structures [3, 
6, 7, 21, 22, 23, 27, 28]. 

Smarandache [26] generalized the concept of soft sets to 
hypersoft sets by replacing the function of a single param- 
eter with a multi-parameter (sub-attributes) function speci- 
fied in the cartesian product with n different attributes. The 
developed HSS is more versatile than soft sets and is more 
suited for decision-making environments. He also intro- 
duced further extensions of hypersoft sets, such as crisp 
hypersoft sets, fuzzy hypersoft sets, intuitionistic fuzzy 
hypersoft sets, neutrosophic hypersoft sets, and plithogenic 
hypersoft sets. Nowadays, the principle of hypersoft sets 
and its extensions is making rapid progress [1, 9, 15, 20, 25, 
31, 33, 34]. 

In this paper, using the notion of an intuitionistic fuzzy 
hypersoft set, we describe intuitionistic fuzzy hypersoft 
topological spaces. The purpose of this paper is to explore 
some of the essential properties of intuitionistic fuzzy 
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hypersoft topological spaces. Later we define the operations 
of the intuitionistic fuzzy hypersoft closure, intuitionistic 
fuzzy hypersoft interior, intuitionistic fuzzy hypersoft basis 
and intuitionistic fuzzy hypersoft sub-space topology. The 
features of all these defined concepts were examined and 
the study was enriched with appropriate examples. The 
main contribution in this paper is the implementation of 
a decision-making algorithm that uses intuitionistiv fuzzy 
hypersoft and we demonstrate the suitability of this algo- 
rithm in real-life scenarios. Intuitionistic fuzzy hypersoft 
topology was used for the first time in the decision-making 
method applied to a problem in the field of health. Thus, 
it is presented how effective intuitionistic fuzzy hypersoft 
topology is in decision making methods. 


PRELIMINARIES 


Definition 1 [4] An intuitionistic fuzzy set H in U is 
H={(u,0,(u), 6,(u)):ueU where @,, :U>0,1]. 6, :U>0,1] 
with the condition 0<6,(u)+o,(u)<1,VucU. 6, 
0,,€ 0,1] denote the degree of membership and non-mem- 
bership of u to H, respectively. The set of all intuitionistic 
fuzzy sets over U will be denoted by IFP(U). 

Definition 2 [19] Let Ube an initial universe, E be a set 
of parameters and P(U) be a power set of U. A pair (H,E) is 
called a soft set over U, where H is a mapping H:E > P(U) 
In other words, the soft set is a parameterized family of sub- 
sets of the set U. 

Definition 3 [18] Let U be an initial universe and E be 
a set of parameters. A pair (H,E£) is called an intuitionis- 
tic fuzzy soft set over U, where H is a mapping given by, 
H:E > IFP(U). 

In general, for every e¢ E, H(e) is an intuitionistic fuzzy 
set of U and it is called intuitionistic fuzzy value set of 
parameter e. Clearly, H(e) can be written as a intuitionistic 
fuzzy set such that H(e) = {(u,0,,(u), o,,(u)):we U}. 

Definition 4 [26] Let U be the universal set and P(U) 
be the power set of U. Consider € s€ ype, for n=1, be n 
well-defined attributes, whose corresponding attribute val- 
ues are resspectively the sets E,,E,..5E, with EAE, = ©, for 
izj and ije {1,2,...,n}, then the pair (H:E,xE,x...xE_) is said 
to be Hypersoft set over U where H,E xE,x...xE >P(U). 

Definition 5 [30] Let U be the universal set and 
IFP(U) be a family of all intuitionistic fuzzy set over U. 
Consider ¢,,€,,€,,..€, for n=1, be n well-defined attributes, 
whose corresponding attribute values are respectively the 
sets E.,E,,....E, with E, OE, = ©, for i#j and ie {1,2,...,n}. 
Let A, be the nonempty subset of E, for each i=1,2,...,n. 
An intuitionistic fuzzy hypersoft set defined as the pair 
(H,A|xA,x...xA_) where; H:A|xA,x...xA >IFP(U) and 


u 
O(a) (4), Ora) (u) 


>u€U,a€ A, XA, x..xA, CE, XE, X...xE, } 


H(A, x A, x)= | a; 
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where @ and o are the membership and non-membership 
value, respectively such that 056,,,)(U)sO 4g(U)S1 and Ces 
(U),0 7. (WE 0,1]. For sake of simplicity, we write the sym- 
bols A for E|xE,x...xE,, O for A,xA,x...xA, and @ for an 
element of the set I. 

Definition 6 [30] i) An intutionistic fuzzy hypersoft set 
(H, A) over the universe U is said to be null intuitionistic 
fuzzy hypersoft set and denoted by 0... if for all ue U 
and ge A, O. p(u) =0 and o,,, (u) = 1. 

ii) An intutionistic fuzzy hypersoft set (H, A) over the 
universe U is said to be absolute intuitionistic fuzzy hyper- 
soft set and denoted Py ty 1 Um) if for all uc Uand eA, 6, 
(a) =1ando,, @t#) = 

Definition 4 [30] a U be an initial universe set and 
(H,,), (H,©.,) be two intuitionistic fuzzy hypersoft sets 
over the universe U. We say that (H,0,) is an intuitionistic 
fuzzy hypersoft subset of (G,O.,) and denote (H,0. Ja ©) 


ii) For any ae Q,, H(a)cG(a), 

That is for all we U and ae Q, Oey 
(u)20,.)(W).- 

Definition 8 [30] The complement of intutionistic fuzzy 
hypersoft set (H,Q) over the universe Uis denoted by (H,Q) 
and defined as (H,Q)* = (HQ), where H:E|XE,x...xE,) = 
A > IFP(U) and H(Q) = (H(Q))* for all OQ c A. Thus if 


4) SO 9(U) and Cis 


(H,Q)=4<a, 7 >uEU,aeEQ);, then 
O12) (4), CHa) (u) 

(HOY =!<a, : >:uEU,aEM)t. 
On (ay ( ),0 (a) (U) 


Definition 9 [30] Let U be an initial universe set, 0,0, 
c A and (H,Q,,), (GQ) be two intuitionistic fuzzy hyper- 
soft sets over the universe U. The union of (H,Q,,) and 
(G,Q.,) is denoted by (HQ, JU(G,A 5) = (KO) shee QO, = 
QO ua, and 


H(q) if aE, -Q, 
O(a) (U) = G(a) if aEQ, -Q, 
max(H(a),G(a)) if a€2,NQ, 
(a) if aEQ, -Q, 
Ox(q) (U) = G(a) if aEQ, -Q, 
min(H(a),G(a)) if a€0,NQ, 


Definition 10 [30] Let U be an initial universe set, Q,, 
QO,cA and (H,O. > (G,Q,,) be two intuitionistic fuzzy hyper- 
soft sets over the universe U. The intersection of (H, ,Q,) and 
(G,Q,,) is denoted by (H,O,,)A(G,Q,,) = (K,Q,,) where ©, = 
O00, 
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u 
min{ 6,1. (4), Oe (u)}, 
max {6,9 (4), 846) (u)} 


(KA, =<, >:u€U,€EQ) 


Definition 11 Let Ube an initial universe set, QO,,0,cA 
and (H,,,), (G,Q.,) be two intuitionistic fuzzy hypersoft sets 
over the universe U. The difference of (H,O,,) and (G,Q.) is 
denoted by (H,,) ‘ (G,Q,,) = (K,Q,,) where (HQ, AGA, ys 

= (K,Q,,). 

Definition 12 [30] Let U be an initial universe set, Q,, 
QO, ¢ A and (H,Q,), (GQ,) be two intuitionistic fuzzy 
hypersoft sets over the universe U. The “AND” operation 
on them is denoted by (H,Q,)A(G,Q,) = (K,Q,x ©) is 
given as; 


u 
< a,,Q, }5 
coage ata 


>:u€ U,(a,,0,)€Q, xQ, 
where 


Boyes) (4) = MN {Hy4,) (1) (a,) (Wf 
xlogan) ) = MAK{ OF (a,) (UF, (Hf 


Definition 13 [30] Let U be an initial universe set, 
Q,, O,¢ A and (H,,), (GQ) be two intuitionistic fuzzy 
hypersoft sets over the universe U. The “OR” operation on 
them is denoted by (H,0,,)V(G,Q,,) = (KO,,x ©.,) is given 
as; 


<lovo)| is | 


D(x 109) (4) > K(a,,0) (u) 
>:u€ U,(a,0,)€Q, XQ, 


(RO) xO) |= 


where 


re(ey.a,) UH) = max {By (4), 86 (a,) (w)} 


Cys) (MH) = Min fo 4(.,) (U)sFGia,) (“)} 


Theorem 1 [30] Let Ube an initial universe set, O.,,0,¢ 
A and (H,Q,,), (G,.,) be two intuitionistic fuzzy hypersoft 
sets over the universe U. Then De-Morgan Laws are hold. 

i) ((H,Q,) U (GO,))° = (HO) 0 (GO, 

ii) ((H,O,,)° A (G,O.,))° = (0, U (G,Q,,)° 
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INTUITIONISTIC FUZZY HYPERSOFT 
TOPOLOGICAL SPACES 


Definition 14 Let IFHS(U, A) be the set of all intuition- 
istic fuzzy hypersoft subsets over the universe U and T C 
IFHS(U, A). Then T is called a intuitionistic fuzzy hypersoft 
topology on U if the following condition hold. 

1. Oc aap ? Liu ap F belong to T, 

2. (H,,0,,)VG,,Q,) € T implies (H,,0,,)A(G,Q.) 

3. {(H, O,): ie I} CT implies U,., (HQ) et: 

Then (U, T, A) is called an intuitionistic fuzzy hypersoft 
topological space over U. The members of 7 are said to be 
intuitionistic fuzzy hypersoft open sets in U. 

An intuitionistic fuzzy hypersoft set (H,Q) over U is 
said to be an intuitionistic fuzzy hypersoft closed set if its 
complement (H,Q)* belongs to T. 

Definition 15 Let IFHS(U, A) be the set of all intuition- 
istic fuzzy hypersoft subsets over the universe U. Then, 

LIft = Ou, ‘de Len igh then T is called to be intu- 
itionistic fuzzy hypersoft indiscrete topology and 
(U, T, A) is called to be intuitionistic fuzzy hypersoft 
indiscrete topological space over the universe U. 

2. If T = IFHS(U, A), then T is called to be intuition- 
istic fuzzy hypersoft discrete topology and (U, 7, A) 
is called to be intuitionistic fuzzy hypersoft discrete 
topological space over the universe U. 

Example 1 Let U = {u,,U,,U,} be the universe set and 

E_,E,E, be sets of attributes. E pE,,E, are defined as follows; 


E, = {a,0,0;,0, }, 

E, ={6,,5,,5,}, 

BE, ={%2%-Is}- 
Suppose that 


A, = {a,,0;},A, = {8,135 }+As _ {y,}5 
B, =a, \,B, =) ips Be =a, } 


are subset of E, for each i = 1,2,3. Let 


__ s(H,,% )(H,,2, )»(H352 )-(H2,) 


{ens 1d) Lp) 
be a subfamily of IFHS(U, A) where (H,,,), (H,,©.), 
(H,,0,,), (H,,Q,,), are intuitionistic fuzzy hypersoft sets and 


defined as follows; 
u, u, u, as 
(0.2, ee (0.5,0.6) (0.4,0.2) 
u 
<(a,,8,.Y)-f ie 
0.6, a 3) (0.5,0.4 
(H,,,)= ( Va ) 


Uu. u 
<(a,,8,.7,){— 


< Co ae eae ee | 


———} >, 
(0.6,0.6) (0.8,0.5) 


u, 2 3 }> 
(0.5,0.7) (0.6,0.2) (0.3,0.5) 


<(a,,3,,7,)of 
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u u is 
Ltiick, eine, 2 ; 3 >; 
(a,53,5%) (05,03) (0.7,0.3) 03,08) 
Uu Uu 
< (058,52) : ' Ps 
0.1,0.2) (0.3,0.9 
(H,,Q,) — : - : > 
ey 23 
(2,583.4) ae, 9,0.8 (0.5,0.6) 0.80.2) 
Uu Uu 
< a > > > : , 
(428%) 105,02) 
u, u, ie 
Z a ; , : ; > >; 
( 2 B, *,) i 2,0.7) (0.5,0.6) (0.4.0.2) 
Uu u 
<(a,,3,, oD ‘ 
(Ge%)s nee 8,0.1) ’ (0.6,0.2) ’(0.5,0.4) 
U Uu 
St a): 1 : Z >; 
( 3 B, 45) (06.06) (08,05) 
u u ae 
(H,,0,) = < (05305572 )of i i 


oe 0.7) (0.6,0.2) (0.3,0.5) 


u u 


2 3 


‘ }>, 
(0.5, 7 2)’ (0.7,0.3) (0.3,0.8) 


u, u, }> 
(0.1,0.2)'(0.3,0.9) ” 


u 


<(0,,5,,7,)of 


a (eee eg Ae 


1 u, 4u; 


: : }> 
(0.9,0.8 (0.5,0.6) 0.8,0.2 


SAGs", ot 


(H,,Q, )={< (2,5 3,5Yo)> ener 0. 3)! >} 


Then 7 is a intuitionistic fuzzy hypersoft topology and 
hence (U, T, A) is an intuitionistic fuzzy hypersoft topologi- 
cal space over the universe U. 

Remark 1 It is clear that each intuitionistic fuzzy hyper- 
soft topology is also intuitionistic fuzzy soft topology. We 
consider that Example-1. If we select the parameters from a 
single attribute set such as E, while creating fuzzy hypersoft 
topology, then the resulting topology becomes intuition- 
istic fuzzy soft topology. So intuitionistic fuzzy hypersoft 
topology is generalized version of intuitionistic fuzzy soft 
topology. Therefore intuitionistic fuzzy hypersoft topology 
is also intuitionistic fuzzy soft topology. But the reverse is 
not true. 

Proposition 1 Let (U, 7,, A) and (U, 1, A) be two intu- 
itionistic fuzzy hypersoft topologies over U. 


TAT ={(H,Q) :(H,Q) E71 and (H,Q) € 72} 


Then 7, A T, an intuitionistic fuzzy hypersoft topology 
on U. 
Proof. Obviously 0, ay Ly ET ryt, Let (HO), 
r wp 4 ~ ~ 
(H,,Q.,) € T, and (H,,05'(H., Oye 'Z, Not e that 7 and F, 
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are two intuitionistic fuzzy hypersoft topologies on U. 

Then (H,,Q,)O(H, O,) € tT, and (H,,Q,)A(H,Q,) € 7, 

(7,0)AG 20,) € BOY Te ‘Let {(H,0):i € Herat. 

Then (H,Q,) € a aid (H,Q,) € Z, for anyie I. Since T, 

and T, are two intuitionistic fuzzy hypersoft topologies 

on U, “Of(A, Q): ie Th € a and O{(H, Q):ie I} € t Thus 
O{(H, O,):i€ TE € a At. 

Remark 2 The union of two intuitionistic fuzzy hyper- 
soft topologies over U may not be a intuitionistic fuzzy 
hypersoft topology. This claim is proven by the following 
example. 

Example 2 We consider that attributes in Example 1. Let 


T={0y Ot 


ay (G,Q),(G,,Q,)} 


Upp AY? ly 


= Ow Urpe 11)? Wy 


1rH’S 


where 


<(448.%) TEE ‘wan 


(G,,9,) = 4< (04,8,+72) 65.09) 0208 


(048.72) (0.5, 06)” 505 


< (38352) 
(0.7, 0. 1)’ i Ds ry 5 
(G,,Q,) = 


< (058,542) 


loon” 
sin mal 
mn “a 
igs oe 
lemera 


(0.5, 04)" TG 
u, 
> 
(0.6,0.2)° asl 


<li 


It is clear that T, 07, isa intuitionistic fuzzy hypersoft 
topology. But (H,, a JUG, 0.) ¢ a U ce then T, U A is not 
a intuitionistic fuzzy hypersoft topology over the universe 
U. 

Proposition 2 Let (U, 7, A) be an intuitionistic fuzzy 
hypersoft topological spaces over U. Then, for any a €Q, 


7 ={H(a):(H,Q)E7)} 


is an intuitionistic fuzzy topology on U. 

Proof. (1) 0 rap? Lop ue T. In the intuitionistic fuzzy 
sets, null set 0. = (u,(6,0)) = (u,(0,1)) and absolute set 1_ = 
(u,(0,0)) = (u,(0,1)). It is clear that the values of null set and 
absolute set in intuitionistic fuzzy sets equal to the values 
of null set and absolute set in intuitionistic fuzzy hypersoft 
sets. Therefore 0., 1. € T. 
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(2) Let G,,G, € T. Then there exist (H,,0,), (H,,Q,) € T 
such that G, = H,(a,) and G, = H,(a,). By T bean intuition- 
istic fuzzy hypersoft topologies on U, (H,,0,)0(H,,,) eT. 
Put (H,,Q,) = (H,,0,,)A(H,,Q,,). Then (H,,Q,,)e T. Note that 
GG, = H,(a,)AH,(a,) = (H,©,) and t= {H(a):(H,Q) € 
T)}. Then G,AG, € T. 

(3) Let {G;i eI}cr. Then for every ieI, there exist 
(H,Q,)e T such that G, = H{(a,). By T be an intuition- 
istic fuzzy hypersoft topology on U, U{(H,Q,):ieT}er. 
Put (H,Q) = Uf{(H,Q.):ie I}. Then (H,Q) € T. Note that 
UG, =U{(A},9,):i€ I}=(H,9) and 1 = {H(@):(H,Q) € T)h. 
Then UG, ET. 

Therefore t={H(a):(H,Q) € T)} intuitionistic fuzzy 
topology on U. 

Definition 16 Let (U, T, A) be an intuitionistic fuzzy 
hypersoft topological spaces over U and (H,Q) be a intu- 
itionistic fuzzy hypersoft set. The intuitionistic fuzzy hyper- 
soft interior of (H,Q) denoted by int,,,, (HQ), is defined by 
the intuitinistic fuzzy hypersoft union of all intuitionistic 
fuzzy hypersoft open subsets of (H,Q). 

Clearly, int,,,, (HQ) is the largest intuitionistic fuzzy 
hypersoft open set that is contained in (H,Q). 

Theorem 2 Let (U, 7, A) be a intuitionistic fuzzy 
hypersoft topological space over U and (H,,Q,,), (HQ) 
saree Then, 


1. int, (0. Uae i) = Ou an A) and inte (eu map as = dt cep A) 

2. in Mey (A, .0,)E(H,,Q,), 

3. (H,,©.,) is an intuitionistic fuzzy hypersoft open set if 
and only if int,,.,, (H,,Q.,)=(H,,Q,), 

4. int. (itp, (Q,,)) = int,,,, (,,Q.,), 

5. 1f (Ho JE, ,0,,), then int,,,(H, 0.) Cint ,.(H. OQ) 

6. int,,.,(H, 2)“ H,,Q,), then — int,,,,(H, 0) Aint, 
(H,,Q,,). 


Brook 1 and 2 are obvious. 

3. Let (H,,Q,) be a intuitionistic fuzzy hypersoft 

open set. Since int,,(H,,Q,) is the largest intuition- 

istic fuzzy hypersoft open set contained in (H,,©,), 
nt,,, (H,,.,)=(H,,Q,). Conversely, suppose that int,,,, 

(it ©, )=(H,,Q,,). Since int,,,(H,,Q,) is an intuitionistic 

fuzzy hypersoft open set, (H,,Q,,) is also intuitionistic 


fuzzy hypersoft open set. 


4. Let cl,,,, (H,,0,,)=(H,,©,,). Since (H,,Q,,) is an intu- 

itionistic fuzzy hypersoft open set int,,,, (H,,0.,)=(H,,Q.,) so 
Nt py (iN gy (AO. 7 = int... (H,,Q,,) is obtained. 

5. Let (H,,0 JE(H, AQ). int,,, (H,,0,)C(A,Q,) and 
hence int,,.., (H,,0,)&(H,,,) also int,,,, (H,,Q.,) is the larg- 
est intuitionistic fuzzy hypersoft open set contained in 
(H,,Q,,) and int,,.,, (HQ, )e int,,,.(H,©.,). 

6 int ., (HQ. JE; Q,) and int», (E A,,0,,)c(H,,.,). 


Hence int, Q Aint, (A, 0,,)E(H,0,)A (H,,Q.,) 


Since the largest intuitionistic fuzzy hypersoft open set 
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contained in (H,,Q,,)A (H,,Q.,) is int,,,(H,Q,)O(H,Q,)], 
int, (HQ, )Oint,.,, (H,,0.,)¢ int, (CH,,Q,)1H,O.,)] 
Conversely int (HQ. )Oint py, (H,,0.,)Oint,,,, (,.Q,,) 
and int,,,(H,Q.)0 int, (HQ,)cint,,,, (H,Q,) 7 
Hence int, ACH »Q, )MA,,O,)]¢ int, (QO. a, 
(H,,0.,). 


Example 3 We consider the attributes in Example 1. 
Obviously 


(H,,0,), (H,,,), (H,,Q,), (H,) 


(Urpep A) Urgep Ay 


is an intuitionistic fuzzy hypersoft topology on U. Suppose 
that any (H,,0,,)¢ IFHS(U,A) be defined as follow; 
u 


u u 


1 ; 2 ; 3 >, 
(0.3,0.5) (0.7,0.2) (0.5,0.1) 

u, u, ; U, L>, 
(0.8,0.1) (0.8,0.1) (0.6,0.3) 

Uy, Uu, 
(0.7,0.5) (0.8,0.4) 


<(Q A Va)ot 


< (053, I2)4 


<(Q558)5Yo)et }>; 


u, u, u, 
(0.6,0.3)’(0.7,0.1) (0.4,0.1) 
uy, Uu, u,; 
(0.7,0.1)’ (0.9,0.2) (0.4,0.3) 

u, u, Uu, }> 
(0.9,0.1) (0.6,0.5) (0.8,0.1) 

uy, u, u, }> 
(0.9,0.1) (0.7,0.1) (0.8,0.1) 


(H,,2,) = }>, 


< (05583, Y2)of 


}>, 


<(Q BW) 


< iiaitaVadut 


< (243 5.Y,)of 


Then 0, »p(H,Q,),(H,Q,),(HyQ,),(H,Q,)E (HQ). 


Therefore 


2x)? 


itt, (HyQ)=0y IH O,)O(H,O,)0(H,,0,)0 (H,) 


IFH 


= (H,,0,) 


Definition 17 Let (U, 7, A) be an intuitionistic fuzzy 
hypersoft topological spaces over U and (H,Q), be a intu- 
itionistic fuzzy hypersoft set. The intuitionistic fuzzy hyper- 
soft closure of (H,Q), denoted by Cl 6 HQ), is defined by 
the intuitinistic fuzzy hypersoft intersection of all intuition- 
istic fuzzy hypersoft closed supersets of (H,Q.). 

Clearly, cl,(H,Q) is the smallest intuitionistic fuzzy 
hypersoft closed set which contain (H,Q). 

Proposition 3 Let (U, T, A) be a intuitionistic fuzzy 
hypersoft topological space over U. Then the following 
properties are provide. 

1.0 Uren ay Wppp a) are intuitionistic fuzzy hypersoft 

closed sets over U. 

2. The intersection of any number of intuitionistic fuzzy 
hypersoft closed set is a fuzzy hypersoft set over U. 

3. The union of any two intuitionistic fuzzy hypersoft 


closed set is a fuzzy hypersoft closed set over U. 
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G 


Proof. (1) For Dead ig) 7 
IF 
1 . then 1 ppp) is IFH closed set. Conversely, lu, 


=eT is IFH- . (0 
T is open set. ( Uren 


Urepp w®) 
eT is IFH open set. Then (Liv and) = OG apd is IFH closed 


set. 
(2) If (H,,Q,,)' € T for a € I then UH, Q,) eT. 


So WCF.) =(00H,.2)) + we have (9 (H,.2,)) €7. 
acl acl ael 
Hence (A, %,) is a IFH close set over U. 
ae 


(3) Let (H,,0,),(H,,Q,)e T°. Then (H,,0.)°(H,0,)° 
€ T. Also we can write ((H,, ©,) U (H,, ,))° = (A,,0,)° 
™“(H,.).. According to definition of IFH topology, 
((H,,0,,)U (H,,,))' € T and hence (H,,0,,)U(H,,Q,) € T°. 

Theorem 3 Let (U, T, A) be a intuitionistic fuzzy 
hypersoft topological space over U and (H,,0,), (H,,Q,) € 
IFHS(U,A) Then, 

1. hse (Occ pd ~ wore 


2.(H 0 Jed AHO), 


— LF 
3. (H,,©.,) is a intuitionistic fuzzy hypersoft closed set if 


JA) and Clie 1 nd) (U. 


and only if (H,,,,) = cl,,,, (HQ), 
4. Cie (Cpe (H,,0,,)) = Cli (H,,0,,), 
5. If (H,,Q,)C(H,,Q,), then cl,,,,(H,,O,)E cl, (H»Q,)s 
6. cd, [(H,Q,)O(H,,Q,) Jd pH O,,)Oel,(H»Q,). 


Proof. 1 and 2 are abvious. 

3. Let (H,,0,) bea intuitionistic fuzzy hypersoft closed 
set. By (2), we have (H,,0, )ccl,,,,(H,,Q.,). Since cl,,,,(H,Q,) 
is the smallest intuitionistic fuzzy hypersoft closed set 
over U which contain (H,,Q,), then cl,,,, (H,,0,,)€(H,,0,). 
Hence (H,,Q,) = Clic (A,,Q,,). Conversely, suppose that 
(H,,0,,) = cl, (HQ). Since cl,,,, (H,,Q,,) is a intuitionistic 
fuzzy hypersoft closed set, then (H »Q.,) is closed. 

4, Let (H,,0,)=cl,,,, (H,,Q,). Then, (H,,0,) is a fuzzy 
hypersoft closed set. So, we have cl,,,, (Clip, (H,,Q,)) = Cling, 
(H,0)). . 7 

5. IfH,,0,,)(H,,Q,,), then (H,,0,,) = (H,,0,)U (H,,0,)=> 
Clie (H,,0.,) = [((H,,0,)U(A,©.)] - Chey (H,,0,)U Chin 
(HQ) => i (A O,)C diy (HQ). = 

6. Since (H,,0, )€ (H,,©,,)U(H,,Q,) and (H,,0,,)¢ (H,,Q,,) 
U (H,,O,), from the (5), (H,,Q,) cl,,,, ((H,O,)U(H,,Q,)] and 
(H,,0,,)€ clip, (CH,,O,)(H,Q.,)]. Therefore 
Chin (Hs Q)U Clin, (HpQ,) Cl [CH»O.,)U(H,,0.,)].- 
Conversely, since (F,,0,,)E Clit (A,,0,) and (H,,0,,)c Chi 
(H,,Q.,) are intuitionistic fuzzy hypersoft closed sets, Clie 
(H,,©,,)U cl,,,, (H,,Q.,) is a intuitionistic fuzzy hypersoft 
closed set over U being the union of two intuitionistic fuzzy 


hypersoft fuzzy soft closed sets. Then, 


IFH IFH 


cl, FH 


Chirsy (A, 2, JOH, 2, \|Ccl (HQ, Oddy (H,,2,). 


[(H,0,)U(H,Q,)] = al 


Hence cl ee (H,,Q,)U Chi 


IFH 


(H,,.,) is obtained. 
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Example 4 Let us consider the intuitionistic fuzzy 
hypersoft topology 7 given in Example-1. Suppose that any 
(H,,0.,)€ IFHS(U,A) be defined as follow; 


Uu u 
1 > 2 }> 
(0.1,0.9)’(0.2,0.6) | 


(4 9,)=|< (053 85.Y2)of 


Now we find the complement of intuitionistic fuzzy 
hypersoft open sets in T, 


u, U, 
“lente Mar 03) (0.6,0.5) "(02,04)" 
u, 4u; 


<(0,,557).(— }>, 
(GeO ys (1, 0 ”(0.3,0.6) (0.4,0.5) . 


u, u; 


2 Uu,; 
mae (0.2,0.6) =. 


Uu 


< (05585, Y2)> { 


Uu u 


2 3 }>, 
203) (0.3,0.7) (0.8,0.3) 


(Gea) i= 2 us bs 
(H,,0,)' = 0" (0.2,0.1)’ (0.9,0.3) . 


u, U, 
<(a,,83,%)> Oa 8,0. 2) (0.6, 0. 5) (0.2,0. a 


}> 


<(a)8,>%)of 


u 


4, 4u, 


ET ”(0.2,0.5) (1,0) 


<(a5;8;,72), { 


Uu Uu 


703 0.6.05)’ (02,04) 
u, u, 
naa) (0.2,0.6) ”(0.4,0.5) 
u, U, 
600) (0.5,0.8) \Cils 9 
u, u, }>, 
7.03) (0.2,0.6) ”(0.5,0.3) 
2 u, 
205 (0.3,0.7) 08.03) 
u, u, 
c ry °(0.2,0.1) 09,03)” 
u, u, 
TERE) "0.6,0.5)'"(0.2,08) 


<(0,A,,%a)ot 


}>, 


<(Q,593,Y2)f 


< (5,815 Y2)of 


(H,,9,)° =}< (5.95, Va)of 


u 


<(a,, 8%) 


< (038.1) 


<(05A3.%)o 


Uu. 


0)" (0.3,0.5)’ (1, om >} 


(HQ) = | (03585,7.)4— 


c 


c 
(Creagh ieee lees ce = OG 4.5) 


Sigma J Eng Nat Sci, Vol. 41, No. 1, pp. 106-118 February, 2023 


(cr) (lem) OLED are 


all fuzzy hypersoft closed sets over (U, 7, X). Then 
(HQ )=(Oy  »)) (HO) (HO) (HO) Q4)% 


Therefore 


Obviously, 


Chips (H,,Q,) = 


{< (a5 8,%),{—"—, “ 


u, 
(0.1,0.8) ahaa | 


Theorem 4 Let (U, T, A) bea intuitionistic fuzzy hyper- 
soft topological space over U and (H,Q)IFHS(U,A). Then, 


1. (cl, (H,Q))° = int, ((H,Q)9, 


IFH IFH 
2. (int, (H,Q))° = clyp((HQ)). 
Proof. 1. 


Clip (HQ) = A{(H,Q) € 
= (Clin (HQ) = (A{(H,Q) € # :(H,,0,) C (HM)}) 
= 0{(H,9) €F : (HO) €(H,,0,)° } = int py ((HO)*) 
nt», (O,T) =O{(H,Q) €F : (HQ) € (H,,,)} 
= (O{(H,Q) € 7 :(H,Q) € (H,,2,)}) 
EY CO) baal (AO) | 


FCO 


=> (iit ee (HO) 
=A{(H,Q) €F 


Definition 18 Let (U, T, A) be a intuitionistic fuzzy 
hypersoft topological space over U and Bc. B is called a 
intuitionistic fuzzy hypersoft basis for the intuitionistic 
fuzzy hypersoft topology T if every element of T can be 
written as the intuitionistic fuzzy hypersoft union of ele- 
ments of B. 

Proposition 4 Let (U, 7, A) be a intuitionistic fuzzy 
hypersoft topological space over U and B be intuitionistic 
fuzzy hypersoft basis for 7. Then 7 equals the collection of 
intuitionistic fuzzy hypersoft union of elements of B. 

Proof. The proof is clear from definition of intuitionistic 
fuzzy hypersoft basis. 

Example 5 We consider that the example 1. Then 


jen Came CMR E A RCSER TN REZOR ORY 


(Uppy A 


is a intuitionistic fuzzy hypersoft basis for the intuitionistic 
fuzzy hypersoft topology T. 

Theorem 5 Let (U, T, A) bea intuitionistic fuzzy hyper- 
soft topological space over U and (H,Q) be a intuitionis- 
tic fuzzy hypersoft set over U. Then the collection 7 .,,.. = 
{((H.Q)AG,I):(G,T,)eT for i € I} is a intuitionistic fuzzy 
hypersoft topology on the intuitionistic fuzzy hypersoft 
subset (@,I) relative parameter set I. 


Proof. 0 1 ET. Besides 
ppd? (Urrep (H,Q) > 
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M(H MNG,T,)) = (AG.r,))AG) 
and 


UGOAG,T,))=(UG.P))A®) 


for T any = {(G,I,):)ie I}. Therefore, the intuitionistic fuzzy 
hypersoft union of any number of intuitionistic fuzzy 
hypersoft set in T.,,,. belong to 7,,,,. and the finite intu- 
itionistic fuzzy hypersoft intersection of intuitionistic fuzzy 
hypersoft set in T .,,,. belong to 7 ,,,.. Hence is an intuition- 
istic fuzzy hypersoft topology on (H,Q). 

Definition 19 Let (U, T, A) be a intuitionistic fuzzy 
hypersoft topological space over U and (H,Q) be a intu- 
itionistic fuzzy hypersoft set over U. Then the intuitionistic 
fuzzy hypersoft topology T (,,.) = {((HO)VG,0)(G,0 et 
for i € I}is called intuitionistic fuzzy hypersoft subspace 
topology and ((H,Q)T oy) is called a intuitionistic fuzzy 
hypersoft subspace of (U, 7, A). 

Example 6 Let (U, T, A) be an intuitionistic fuzzy 
hypersoft topological space over U and (H,Q)¢ IFHS(U,A). 
We consider the intuitionistic fuzzy hypersoft topology in 


Example 1 and (H,Q) be defined as follow; 


u u 


1 3 


: }>, 
(0.2,0.7) (0.4,0.2) 


< (5A, %a)ot 


uy, u,; }> 
(0.2,0.1) (0.2,0.6) 
Uu Uu 


< (58%) 


(HQ) = 


uy, 2 3 


(0.2,0.6) (0.5,0.2) (02,06) ‘ 
u Uu 

___1__- _3 > 

(0.6,0.8) (0.3,0.1) 


NO dest 


<(055,8,3"%5).1 


Then the collection 


Ow) A (H,),1G, 7) A (A,Q), 
7 (H,,2,) A (HQ), 
T(HQ) = = - 
(2,0, 0G), 0.) ), 
(H,,Q,) (HQ) 


is a intuitionistic fuzzy hypersoft subspace topology and 
((H,Q)t coy) is a intuitionistic fuzzy hypersoft topologi- 
cal subspace of (U, T, A). 


MCDM PROBLEM BASED ON IFH-TOPOLOGY 


There are various kinds of decision-making strategies 
for selecting the right option. It is sometimes very dif- 
ficult to choose an effective decision-making strategy in 
our real life issues with a similar scenario. However, the 
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IFH-topology based MCDM approach plays an enthusi- 
astic role in our everyday lives and this is very helpful in 
selecting the best alternative. In this section, firstly, the 
problem is solved using IFH set structure. Later, these IFH 
sets were accepted as sub-base and a topology was cre- 
ated and the problem was solved again by using the open 
sets of this topology. As a result, the role of topology in 
MDCM was obtained by comparing the findings obtained 
in two ways. 


Definition of the problem 

Facility location selection is one of the first and most 
important problems of not only hospitals but also all busi- 
nesses during the establishment phase. Facility location is 
a situation that will affect many units, especially suppliers. 
Therefore, the establishment locations of hospitals are at 
least as important as having good internal equipment. In 
this problem, it will be tried to choose the most suitable 
place for a hospital to be opened. 
__ Let U= {UU UU, U.} be a universe set where u,-i= 
1,5 represent locations considered for the hospital estab- 
lishment site and E,,E,E, be the set of attributes. EEE, 
are defined as follows; 

E,= Land/building cost = {,, a, a, &,}, 

E, = Population density = {8,, B,, B,} 

E, = Distance to suppliers = {y,, y,, y5} 

Suppose that A, and B, - i = 1,2,3 sets be the sets of the 
choices they have formed based on basic criteria by elimi- 
nating different decision makers from all attributes. 


A, = {a}, A, = {G;}, A, = isla 
B, = {a,,a,}; B, = {3}, B, = {y,} 


are subset of E, for each i = 1,2,3. 


Solving the problem with IFHSs 
Algorithm 1 


Step-1 : Input the IFH sets (H,,0,,),(H,,Q.,) over U. 

Step-2 : Find resultant intuitionistic fuzzy hypersoft set 
(H,,0,)V(H,,©,,) 

Step-3 : Construct comparison table of intuitionistic fuzzy 
hypersoft set and compute row sum (r,) and column sum 
(t) 


Step-4 : Calculate the resulting score R, of uy Vi. 


Step-5 : Optimal choice is uy that has max{R}. 


i 


Figure-1 shows a brief flow-chart of Algorithm 1. 
Suppose that intuitionistic fuzzy hypersoft sets (H,,Q.,) 
and (H,,Q.,) defined as follows: 


u Uu 


1 : 2 k>, 
(0.3,0.5)’(0.2,0.8) 

Uu, Uu, u, }> 
(0.6,0.1) (0.7,0.5) (0.3,0.1) 


“Os bol 
(H,,Q,) = 


<(Q)593573)s 
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input a attribute set E 


Calculate score Rj = rj — tj 


input IFHSs 
(H,,2,) and (Hz,N>) 
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Construct the comparison 
table of (H;,2,)V(H2z, 22) 


Choose u; that has max{R,} 


Figure 1. Graphical representation of Algorithm-1. 


Table 1: Tabular form of (H,,0,) 


(9) u, u u u u 


2 3 4 5 


(a,,B,y,) =a, (0.3,0.5) (0.2,0.8) (0,1) (0,1) ~—-(0,1) 
(a,Byy,)=4, (0,1) (0.60.1) (0,1) —(0.7,0.5) _(0.3,0.1) 


Table 2: Tabular form of (H,,Q,,) 


(HQ) u, u u u u 


2 3 4 5 


(a,,Byy,) =, (0.50.7) (0.40.1) (0,1) (0,1,0.7) (0,1) 
(a,,B,y,) =, (0,1,0.7) (0.1,0.7) (0,1) (0.7,0.3) (0.4,0.1) 


Table 3: Tabular form of (H,,0,,) v (H,,Q,,) 


(H,,0,,)V(H,,Q,,) u, u u u u 


2 3 4 3 


(0.5,0.5) (0.4,0.1) (0,1) (0,1,0.7) (0,1) 

(0,3,0.5) (0.2,0.8) (0,1) (0.7,0.3) (0.4,0.1) 
(0.5,0.7) (0.6,0.1) (0,1) (0.7,0.5) (0.3,0.1) 
(0.1,0.7) (0.5,0.5) (0,1) (0.7,0.3) (0.4,0.1) 


(a,xb,) =x, 
(a,xb,) = x, 
(a,xb,) = x, 


(a,xb,) = x, 


u u 


1 u, 4 hy 
(0.5,0.7) (0.4,0.1) (0.1,0.7) 


u u 


<(q,58.72)of 
(H,,Q,) = 


u, 4 a 


: ; }>, 
(0.1,0.7) (0.7,0.3) (0.4,0.1) 


<(.AI2)e4 


The tabular representations of (H,,Q,,) and (H,,O.,) are 
shown in below. 

Now, we find resultant intuitionistic fuzzy hypersoft set 
(HO) v Uo,). 


Table 4: Comparison table of intuitionistic fuzzy hypersoft 
set (H,,0,) v (H,,©,,) 


(H,0,)V(H,0,) 4, u, u, u, u, 
u, 4 1 4 1 1 
u, z 4 4 0 1 
u, 0 0 4 0 1 
u, 3 1 4 4 1 
u 2 1 4 0 4 


Now we find the comparison table of intuitionistic fuzzy 
hypersoft set (H,,Q,,) v (H,Q,,) by using the algorithm 
which is given by Roy and Maji [24]. Comparison table 
is a square table in which the number of rows and number 
of columns are equal, rows and columnsboth are labelled 
by the object names u,,u,,...,4,, on of the universe, and the 
entries are x, i= 1,2,...,1 given by x, = the number of param- 
eters for which the membership value of oi exceeds or equal 
to the membership value of u, The comparison table is 
given below. 

Here we calculate the column sum (t,) and row sum (r,) 
after that we calculate the score R, for each u, i= 1,2,3,4,5. 

According to Table-5, it is clear that the most suitable 
location for the hospital is u y In the next section, the same 
problem will be solved by constructing the IFH topology 
and the results will be discussed. 


Solving the problem with IFHS-topology 
Algorithm 2 


Step-1 : Consider a universe of U. 
Step-2 : A set E of attributes. 
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Step-3 : Construct the IFH sets (H,,0,),(H,,.,) over U. 

Step-4 : Write IFH-topology T in which (H,,Q,,) and (H,,0.,) are 
open IFHs in T. 

Step-5 : Find resultant intuitionistic fuzzy hypersoft set 
(H,,©,,)V(H,,©,,) and other open IFHs in T with “OR” 
operation. 


Step-6 : Construct comparison table of intuitionistic fuzzy 
hypersoft set and compute row sum (r,) and column sum 
(t,) 

Step-7 : Calculate the resulting score R, of u,, Vi. 

Step-8 : Optimal choice is u, that has max{R}. 


Table 5: Tabular form of score value 


Rowsum(r,) Columnsum(t,) Score(R,= r,- t,) 
u, 11 0 
uy 7 4 
u, 5 20 -15 
u, 12 5 8 
u 11 8 3 


input IFHSs (H,,,) and (H.,2) 


Construct the comparison table of 
(H,,2,)V(H2,2-) and other open 
sets with "OR" operation 


Choose uj that has max{R} 


Figure 2. Graphical representation of Algorithm-2. 


Calculate score Ry = mj — 
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Figure-2 shows a brief flow-chart of Algorithm 2. 

Let’s build the IFH topology now. We have (H,,Q.), 
(H,,.,). Let’s create a topology so that these sets are open 
sets. 


TS {0 cep A) duyA) (H,,Q,),(H,,Q,), 
(H,,Q,),(H,,Q,)} 


where (H,,©,,),(H,,,,) defined as follows. 


(H,,,) = (H,,©, )U(H,,Q,) = 

uy, Uu, Uu, }> 
(0.5,0.5) (0.4,0.1) (0.1,0.7) 

Uu, Uu, u, }> 
(0.6,0.1)’ (0.7,0.5) (0.3,0.1)” 

u u u 


i, a Re Hs 
(0.1,0.7) (0.7,0.3) (0.4,0.1) 


< (585,72) 


< (a, 83Y3)>4 


<(%8%)s 


input a attribute set E 


Construct the IFH-topology 
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Table 6: Tabular form of (H,,©.,) 


(HQ) u, u, u, u, u, 
(a,Byy,) =a, (0.50.5) (0.40.1) (0,1) — (0,1,0.7) (0,1) 
(a,Byy,) =a, (0,1) (0.60.1) (0,1) —(0.7,0.5) _(0.3,0.1) 
(a,Byy,) =a, (010.7) (01) (01) ~—-(0.7,0.3)_ (0.4,0.1) 
Table 7: Tabular form of (H,,©.,) 

(HQ) u, u, u, u, u, 
(a,Byy,) =b, (0.30.7) (0.2,0.8) (01) (0,1) (0,1) 
Table 8: Tabular form of (H,,Q.,) 

(H,,0.,)V(H,Q,) u, u, tte, u, 
(a,xb,) = y, (0.5,0.5) (0.40.1) (0,1) (0,1,0.7) (0,1) 
(a,xb,) = y, (0,3,0.7) (0.6,0.1) (0,1) (0.7,0.5) (0.3,0.1) 
(a,xb,) = y, (0.3,0.7) (0.2,0.8) (0,1) (0.7,0.3) (0.4,0.1) 


Table 9: Tabular form of (A,,0,,) Vv (H,,0,,) Vv (H,,Q,) v 


(H,,Q,,) 

(H,,0,,)V(H,,Q,) 4, u, Ui iB, u, 

Vv 

(H,,0.,)v(H,Q,) 

(x,xy,) (0.5,0.5) (0.4,0.1) (0,1) (0,1,0.7) (0,1) 
(x,xy,) (0.5,0.5) (0.6,0.1) (0,1) (0.7,0.5) (0.3,0.1) 
(x,xy,) (0.5,0.5) (0.4,0.1) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0.5,0.5) (0.4,0.1) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0,3,0.5) (0.6,0.1) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0,3,0.5) (0.2,0.8) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0.5,0.7) (0.60.1) (0,1) (0.7,0.5) (0.3,0.1) 
(x,xy,) (0.50.7) (0.6,0.1) (0,1) (0.7,0.5) (0.3,0.1) 
(x,xy,) (0.5,0.5) (0.6,0.1) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0,3,0.7) (0.6,0.1) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0,3,0.7) (0.6,0.1) (0,1) (0.7,0.3) (0.4,0.1) 
(x,xy,) (0.3,0.7) (0.6,0.1) (0,1) (0.7,0.3) (0.4,0.1) 


(H,,Q,) = (H,,,)(H,,Q,) = 
uU, u, | 
> }> 
(0.3,0.7) (0.2,0.8) 


| (24593572 )s4 


The tabular representations of (H,,0,,) and (H,,©,,) are 
shown in below. 
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Table 10: Comparison table of intuitionistic fuzzy hypersoft 
s6t( 0) VIEL) Vino vie 


(H,,0,)V(H,Q,) a, u, u, u, u, 
u, 12 1 12 1 1 
u, 8 12 12 1 iB 
u, 0 0 12 00 l 
u, ll 1 12 «12 1 
u 4 3 12 0 12 


Table 11: Tabular form of score value 


Rowsum(r,) Columnsum(t,) Score(R,= r,- t,) 
“, 27 35 -8 
u, 44 17 27 
u, 13 60 -4 
u, 37 14 23 
u 31 25 6 


wn 


Now we calculate (H,,©,,) v (H,,©,,) v (H,,©.,) v (H,,©.,). 
We have (H,,©.,) v (H,,Q.,). Then we find (H,,©.,) v (H,,Q.,) 
now. 

Now, we find (H,,Q,,) v (H,,Q.,) v (H,,,,) Vv (H,,Q,). 

Now we find the comparison table of intuitionistic fuzzy 
hypersoft set (H,,Q,,) v (H,,Q,) v (H,,Q,) v (H,©.,). The 
comparison table is given below. 

Here we calculate the column sum (t,) and row sum (r,) 
after that we calculate the score R, for each u, i= 1,2,3,4,5. 

According to Table 11, it is clear that the most suitable 
location for the hospital is u,. 


RESULT 


In this problem, the most suitable place is sought for 
the selection of the hospital location. When the problem is 
solved according to Algorithm 1, it is seen that u, location 
is the most suitable place. Then the topology was built so 
that the sets used in Algorithm 1 are open sets in Algorithm 
2. Here, by creating a topology, the finite combination of 
sets and arbitrary intersection was used first. Therefore, 
the decision-making problem has been enriched in terms 
of both parameters and other examined items. While the 
location is selected over 4 different parameters according 
to Algorithm 1, the number of parameters handled with 
the help of the topology in Algorithm 2 has increased to 
12. Thus, the problem has been studied in more depth. The 
findings obtained in Algorithm 1 and Algorithm 2 are com- 
pared in the graph below. 
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Figure 3. Comparison of Algorithm-1 and Algorithm-2. 


When all these findings are examined, it may be more 
appropriate to choose u, as the most suitable location for 
the hospital. 


CONCLUSION 


The analysis of hypersoft topological spaces is of 
considerable significance because it offers a general 
structure composed of parametrized classical topological 
spaces. The aim of present paper is to study the concept 
of intuitionistic fuzzy hypersoft topological spaces. 
We investigated some properties of intuitionistic fuzzy 
hypersoft topological spaces and we introduced some 
notions like that interior, closure, basis, subspace topology 
on intuitionistic fuzzy hypersoft topological spaces. These 
are illustrated qith appropriate examples. Additionally, 
the concept of intuitionistic fuzzy hypersoft topology 
is extended tp develop multi criteria decision making 
problems. To better understand the importance of the study, 
firstly, Algorithm 1 solved the problem using the IFH 
set structure. Then, the findings obtained by solving the 
problem with IFH topology (Algorithm 2) were compared. 
Such a final result was achieved. Continuity, connectedness, 
compactness and many other topological concepts can be 
studied on IFH topological spaces as a continuation of this 
work in the future. 
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